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INE craftsmanship is not a com- 
modity readily purchaseable in 
the open market. 

It must have behind it a wealth of 
tradition, a high ideal, and a determi- 
nation to live up to a worthy heritage. 

Twenty years ago the builders of 
? Wright Aeronautical Engines and 
Wright Planes introduced the first suc- 
"x cessml self propelled flying machines. 

, 7 This Organization of engineers and 
builders have, ever since, given their 
Y? best to the improvement and refine- 
\ I ment of the flying art and its craft. 

Until today no finer product of cor- 
rect engineering practice nor wider 
experience in the production of en- 
gines and planes can be found in the 
entire field of international aeronautics. 
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Has Commercial Aviation A Future ? 


Doubting Thomases say the airplane, so effective in war, will never serve man 
efficiently as a carrier of commerce. Mail and passenger planes in America 
and Europe, covering charted routes on scheduled time and in comparative 
safety, leave them unconvinced. 

War furnished the necessity which became the mother of many notable 
aeronautical inventions and improvements. Peace, lacking the same com- 
pelling urge, will be more leisurely in working out the ultimate solution of 
commercial air transportation, but it will eventually reach the solution. 

We firmly believe that at no far distant day, flying will be more common- 
place than driving an automobile was a comparatively few years ago. 

Believing this, the Standard Oil Company (Indiana) has put its shoul- 
ders to the wheel cooperating with those who are endeavoring to make 
America First in the Air." We have developed a gasoline and motor oils 
that are uniform and reliable, and adequate supplies of both are available at 
landing fields throughout the Middlewest. These products are: 

Stanolind Aviation Gasoline 

and 

Superla Aero Oils 

Builders and pilots of aircraft have secured the most satisfactory results 
with both products. Not a failure has been marked against either. Both 
have won the entire confidence of a large and constantly increasing number 
of aviators. 


Standard Oil Company 

(INDIANA) 

Michican Avenue Chicago, Illinois. 

The official guide of the United States Touring Information Bureau, 
which is now on sale at all Standard Oil Company (Indiana) service stations, 
contains a complete air-way map compiled by the National Aeronautical 
Association of the U. S. A., together with a list of landing fields at which 
Stanolind Aviation Gasoline and Superla Aero Oils may be had. 

These points are also shown in our booklet; “Plane Facts" a copy of 
which will be sent to you free on request. 
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^MARTIN^ 

rusjvl 


“A Battle Ship Mast 10,000 Feet High” 


is the designation that 
has been given to the 
Navy M01 all-metal 
airplane, a product of 
the Glenn L. Martin 
organization. 

The development of this 
plane, of which six have 
been built for experi- 
mental purposes, called 
for an unusual amount 
of research work because 
of the many really new 
features in its design 


and construction. 

But the fact that it has 
passed the many and ex- 
haustive Navy tests and 
that thirty-eight addition- 
al machines of this de- 
sign have been ordered, 
speaks volumes for the 
utility and correctness of 
this new creation in aero- 
nautics, as well as for the 
ability and progressive- 
ness of the organization 
responsible for it. 


THE GLENN L. MARTIN COMPANY 

Cleveland 

Builders of Quality Aircraft since 1909 


L D. Gardner 


Ladislas d'Orcy 


\V. D. Moffat 
L. D Webster 
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Our Seventh Year Closes 

ITH this issue, Aviation begins its eighth year of 
service to American aeronautics. Aviation is now the 
aeronautical publication in the United States, and is 
illy weekly that has survived. 

i' n great pleasure to express an appreciation to our 
[• nic nils for their conlidence and support during these 
ul years. And they have been truly eventful. We have 
'In* aircraft- industry expand from a small shop exper- 
ii I development business to a production enterprise on 
scale. Airplanes, engines and lighter-tlmn-nir craft, 
all tlieir thousands of accessories, were manufactured 
-bout the World War on a scale that would have dazzled 
t-s of the optimistic founders of this magazine, 
i- not without a sense of pride that Aviation mentions 
i— lime that eight members of its staff were in service 
r, including its President. Technical Editor a 


out with scrupulous 
the Sendees for the 
• progress of aero- 


Military Editor. To those who carried o 
pul. I idling during this most difficult tin 
credit, for in a line where practically a 
contidcutinl character nnd lmd to be give 
discernment, there was only praise from 
Manner in which Aviation recorded t 
lenities under war conditions. 

Since the Armistice, conditions in the aircraft industry have 
become increasingly difficult. Practically all of the companies 
llint laid large wartime contracts have quit the field, and as 
da* appropriations have since been meagre, the small group 
of enmpanies that have continued aircraft work have had the 
greatest difficulty in surviving. This depressing condition 
lm» naturally been reflected in the size of the aeronautical 


publishing field of flying seems to hnve a lure that is compar- 
able only to the moths and a flame. The early pioneers in the 
field. Ac ronautics and Aircraft succumbed shortly after Avia- 
tion began publication. The brilliantly pictorial Filling 
readied a point where it had to be merged with Aerial Age, 
which snuggled as a weekly and then a monthly, and now we 
hear, has finally joined the others that have quit. Tale Spins 
enjoyed a short but boastful life while Air Power, Wings, 
Tin Xu viator and Pacific Aeronautics have all disappeared. 
Our triend The Ace still appears occasionally and Slip 
SI rin in. after a short intermission, has resumed ns the un- 
ollieinl official publication of McCook Field. Aircraft Journal 
after leading a useful existence during the war was merged 
with Aviation. 

in looking hack over the seven years. Aviation can only 
teel ilmt in surviving it must have in its constructive policy 
that element of permanence that bids well for the future 
extension of its activities. Again to its readers it extends its 
•'il'lidny greeting nnd to its faithful adx-ertisers it expresses 


its gratitude for their many proofs of confidence and 
approval. 


Between Dawn and Dusk 

T HE general regret felt about the failure of Lieut. Russell 
L. Maughams two gallant attempts to spall the con- 
tinent between dawn and dusk, should he tempered by the 
thought that those novel nnd daring experiments were of 
considerable value to the Air Service ns well as to the manu- 
facturers of the airplane used. For one thing, it was a 
striking demonstration of the extraordinary mobility of ibis 
type of ship in eases of emergency, a question which the Air 
Service is seriously studying in connection with its war time 
aspects. On the other hand, the Curtiss Aeroplane nnd Motor 
Co., manufacturers of Lieutenant Mnughan's plane, furnished 
a telling proof of the niggedness of this new pursuit ship and 
its engine under extremely trying conditions. Throughout 
both tests, extending over well nigh 3000 miles of flying, ns 
well as the return trip from St. Joseph. Mo., the Curtiss 1)12 
engine functioned perfectly. 

The first trial xvas interrupted by the presence of foreign 
matter in a filter heretofore considered adequate to meet any 
demand placed upon it. How this foreign matter got into the 
filter is a problem which lias not yet been elucidated. The 
special tanks, when they were constructed, were washed out 
not only with gasoline but also with a diluted solntion of 
sulphuric acid, that they might he absolutely clean. Perhaps 
it will be learned that new chamois should not he used for 
filtering gasoline, for there was found considerable fibrous 
material in the filter which could have come from no other 

The second flight, made ten days later, was again inter- 
rupted, not by the faulty operation of tile plane or the engine, 
hut by accessory equipment. The oil cooler used on this plane 
is similar to that used in the Army-Curtiss racer which won 
the Pulitzer Trophy Race in 1922. It is notable that this ship 
has had some sixty or seventy hours in the air, prior to the 
transcontinental flight, without experiencing the difficulties 
Lieutenant Maughan contended with. 

The wisdom of the Air Service in carrying out these truly 
heroic tests — using a pursuit ship for cross-country flying on 
schedule — is certainly justified by the experience nnd knowl- 
edge they afford. Nor can too much be said for the wonderful 
work which Lieutenant Maughan lins done in this connection. 


“Emplaning” 

O UR London contemporary Flight has enriehed the 
English aeronautical terminology by coining the word 
“emplaning" to indicate embarking in an airplane. The 
latter circumlocution is perhaps the best argument in favor 
of the new term, which is both brief and descriptive. 
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Welded Steel Cylinder Water Jackets 


By GLENN D. ANGLE 
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These tests were conducted at compression ratios ranging 
from 5.04 : 1 to 6.46 : 1. With the cylinder mounted on the 
Universal Test Engine, brake mean effective pressures were 
recorded from 130 to 150 lb. per sq. in., corresponding to 
148 and 163 lb. per sq. in. indicated mean effective pressures, 
respectively. This output is obviously sufficient to cause 
jacket failures if the forces of explosion alone can be re- 
sponsible. 

It is evident, at this point, that the weld must be complete 
and reasonably free from impurities; however, tile best 
welders cannot always guarantee an absolutely perfect joint, 
and in production it should not be expected. The designer 



Fig. 8 — Proposed design for bracing cylinder head 


must consequently make certain allowances, nnd arrange the 
joints so that no strains are introduced during welding. 
Moreover, he should provide the necessary rigidity in the dc- 
» : gn to resist vibration. 

The combustion chamber wall thickness should be sufficient 
to prevent flexing under the forces of explosion, and the 
valve ports nnd flanges should lie stiff enough to prevent 
deflection, particularly with respect to each other. The de- 
sign shown by Fig. 8 is proposes! as a simple and effective 
method of bracing. This is a two-valve design, in which the 
head, valve ports, and flanges are forged in one piece. The 
absence of so many welds in the head aids materially in re- 
ducing welding strains and distortion. These special valve 
guide liosses are attached to the ports by n simple weld, after 
which the extensions are joined at the center by welding. 
This forms a tie between the guide bosses, thus bracing the 
head and relieving the jacket joints, which are later welded, 
of any strains due to distortion. Another feature of this 
design is the added cooling snrfncc on the guide boss which 
should greatly assist in the transfer of heat from the valve 
to the cooling water. 

Various schemes of bracing can be used more or less effec- 
tively, depending on the design of the cylinder. A heavy 
top plate joining the valve port flanges is sometimes used 
in place of the thin jacket, but these cylinders are usually too 
heavy, and at least two designs are known that have given 
considerable trouble in welding. 

Unfortunately, the experience gained on one particular 


cylinder design is not always directly applicable to other de- 
signs; nevertheless the above discussion points out many 
general problems which must be taken into account. An 
attempt has been made to prove that successful welded -tcel 
cylinders can be produced if properly designed and con- 
structed, and the same, of course, is just as true with the 
aluminum block or any other type of cylinder construction. 
It is not considered good engineering practice to purposely 
avoid the problems in welded steel cylinder design by adopting 
the aluminum block construction for an engine layout to 
which the latter is not peculiarly suited. The foundry prob- 
lems with the aluminum block cylinders are perhaps just as 
great on the average as those of welding on the individual 
steel types. Aluminum castings must not be porous, other- 
wise water leaks will naturally occur, nnd as for storm;, . it 
is just as important to treat the aluminum to prevent cor- 
rosion as it is to treat the steel water jackets to prevent 
rusting. It is therefore concluded that these problems should 
have very little influence in the choice of cylinder eOnstmci ion. 
Data at present available on various types of cylinder con- 
struction do not show power outputs in excess of those which 
have been actually obtained with the steel cylinder. 


An Airship Slide Rule 

NACA. Report No. 160 

Report No. 360 of the Natfonal Advisory Committee lor 
Aeronautics, by E. R. Weaver and S. F. Pickering, describes 
an airship slide rule developed by the Gas-Chemistry Sec- 
tion of the Bureau of Standards, at the request of the Bureau of 
Engineering of the Navy Department. The development of this 
slide rule was requested by the Navy because of the suc- 
cessful results which had been reported of the Scott-Toed 
rule which had been developed and used by the British naval 
air service. It is intended primarily to give rapid solutions 
of a few problems of frequent oecurance in airship navi- 
gation, but it can be used to advantage in solving a great 
variety of problems, involving volumes, lifting powers, tem- 
peratures, pressures, altitudes, and the purity of the balloon 
gas. 

The rule is graduated to read directly in the units actually 
used in making observations, constants and conversion fac- 
tors being taken care of by the length and location of the 
scales. In order to simplify as much os possible the manip- 
ulation of the rule, absolute accuracy has in some cases 
been sacrificed to convenience. Generally this has been 
necessary only in those eases in which the’data upon which 
the computations will be based are not subject to accurate 
observation. 

It is thought that with this rule practically any problem 
likely to arise in this class of work can be readily solved 
after the user has become familiar with the operation of 
the rule; and that the solution will in most cases, be as ac- 
curate as the data warrant. 

A copy of Report No. 360 may be obtained upon request 
from the National Advisory Committee for Aeronautics, 
Washington, D. C. 


Another Round the World Flight 

A round the world flight is being planned for next spring 
by Capt. Sncndnra Cabral and Admiral Gago Coutinlio of the 
Portuguese navy, who achieved fame by their transatlantic 
flight from Lisbon to Rio de Janeiro. The two airmen plan 
to circle the globe in three different typos of planes, each 
type being specially adapted to the eondit-ons prevailing on 
the three main divisions of their projected itinera ly : Lishoti- 
Japan, Jnpan-Newfoundland, and Newfoundland-Lisbon. 

The total distance to be eovered is approximately 19,560 
nautical miles, nnd the main stopping points are Lisbon, Cr. tc. 
Aleppo, Delhi, Calcutta, Rangoon. Bangkok. Shanghai, Yoko- 
hama, Petropavlovsk, Vancouver. Winnipeg, Quebec, he 
Azores, Lisbon. 


Air Service to Ask $25,000,000 Next Year 

Force of 2500 Planes Considered Vital for National Defense 
By m. h. McIntyre 


F-timates approved by Maj. Gen. Mason M. Patrick for 
submission to Congress this fall provide for an appropriation 
of -25,000,000 for the Army Air Service next year, 1924-25. 

Based on a report made by the War Plans Section after 
weeks of study and investigation, this appropriation is the 
minimum figure if the Air Force is to be maintained effi- 
ciency on its present “small and inadequate status”, air 
ofli' inis say. Furthermore, the report shows that an equal 
ami tint must be provided the following year if the present 
fen is to' be kept from retrograding. Of the amount sought 
for ’lie next fiscal year, $15,000,000 will be spent on new 
equipment and the remainder on general operating expenses. 

1 this amount, practically double the funds available this 
yci, . is made available. Congress will be told, it will be pos- 
silii. to bring the present force up to a high standard of effi- 
,-i,'i y and will pave the way for the eventual building up of 
an (equate peace time force. Similar annual appropriations 
of -’5,000,000, it is estimated, will in a reasonable length of 
tire increase the present small force to the strength that 
avi: i ion experts believe will be sufficient to guarantee su- 
it n iacy in the air as far ns the defense of the country is 

Equipment Situation Acute 

Tin' increase sought this year is imperative, on account of 
the , quipment situation which is fast becoming acute. Owing 
to * ho rapid deterioration of planes in service and the un- 
avoidable number of crashes, the constant replacement pro- 
grain must go on uninterrupted. 

I a- the past four years the government lias been using for the 
mo-i part war equipment, the new construction being confined 
largely to development of types. As a result, many aircraft 
concerns have been going out of business and the development 
of commercial aviation in the country, largely dependent on 
Army and Navy aviation, has been materially checked. Now 
that the war time supply rapidly nears exhaustion, it is con- 
servatively' estimated that, if present conditions continue, 
within two years there will be less than 300 available combat 
planes in the Army Air Service. Even at present there are 
only about 450 airplanes available for combat use, with almost 
a negligible number under construction — which is approxi- 
mately onc-fiftli the number believed necessary for a peace 
time nucleus which could be speedily' and effectively expanded 
to meet all the demands made on it in the event of war. 

Compared to the 220 squadrons with 2000 machines that 
in i lie near future France will be able to mobilize immediately 
following a declaration of war and the home defense of fifty- 
l ” -qundrons called for in the new program under way in 
England, making a total of 84 squadrons, the present force 
in I In- American army is woefully inadequate, in the expressed 
opinion of all responsible aviation heads. 

Peace Strength of 2500 Planes 

A- a result of the recent study* the expert estimate that 
the maintenance of approximately 2300 airplanes in peace 
liii’ 1 - will make available immediately upon the outbreak of 
lo i- - ilities of a force sufficiently* strong to successfully play 
ii- part in the national defense. It is further estimated that 
a policy of keeping this number of planes available will place 
the airplane industry on such a status that the additional 
planes needed for war expansion of the service could be pro- 
cured without any prolonged or costly delay. 

The Air Service experts believe that this force of airplanes 
could he effectively operated by a peace time aviation corps 
"i’ll a personnel of about 4000 officers, 2500 flying cadets and 
25.'iiio enlisted men. To build up and maintain this number 
ot planes and the corps to operate them, it is estimated that 
a mil inning appropriation of $25,000,000 annually will be 
i'" ded. With this amount available it will be possible to 
-tract gradually the necessary planes and at the same time 


maintain an efficient personnel, increasing as the number of 
airplanes grows, upon an efficient operating basis ready to 
meet any national emergency. 

In working out mobilization plans that necessarily provide 
for the Air Force to be ready in case of trouble as the coun- 
try’s first line of defense, two great factors, the procurement of 
equipment and the training of personnel, have been taken into 
consideration. It takes nearly two y*ears to develop properly*, 
test and place in service any* appreciable quantity- of combat 
airplanes of a given type and the average period of time re- 
quired to train flying officers during the world war was nine 
months. 

Aerial Supremacy Vital 

In case of a national emergency in which great aerial hos- 
tilities might be expected from a hostile power it would be 
essential according to the experts, that a sufficiently large Air 
Force be available immediately* to insure supremacy in the 
air for the United States in order to protect our vital coast 
points and industrial areas from bombardment. They* point 
out that a continuation of the present appropriations will 
result in there being available for such an emergency only 
about two thirds as many combat planes ns we have now. 

The force immediately available in case of war must be 
used for offensive purposes in clearing the air of enemy- 
aviation, carrying out bombardment and attack mission’s 
against hostile military objectives, reconnaissance nnd liaison 
with the artillery and other branches. It is obvious then, the 
experts say, that the United States Air Force under its present 
small organization will become practically a negligible factor 
in national defense unless immediate steps are taken to 
remedy tlje existing deficiencies by increased appropriations. 

Another phase also is brought out in support of the request 
for larger appropriations this fall. In addition to the se- 
curity* from attack from the air an adequate air force would 
give, Congress will be told of the peace time uses of such a 
force that in themselves justify the expense of upbuilding 
and maintaining. 

Peace Uses of Air Service 

Summed up by one of the officers who has been helping to 
work out the plans for the future upon which the recom- 
mendations to Congress are based, these peace uses are as 
follows : 

“The Army Air Service in time of peace is working pro- 
gressively to establish airways throughout the country, ren- 
dering assistance in the completion of other government 
projects, such as photographic mapping, spray-ing of vege- 
tation pests such as the boll weevil, locating nnd spotting 
forest fires during the forest fire patrol season and many* 
other projects involving rapid transportation. 

“In spite of its small, inadequate force, it has fostered 
commercial aviation to the fullest extent. It established the 
Air Mail System for the Post Office Department. It has a 
long record of achievement in aeronautics, holding all the 
most important records of the world, including the high al- 
titude record, high speed, endurance and long distance records 
as well as many speed records over intermediate distances. 

“It has demonstrated the case with which airplane com- 
munication may* be established with Alaska, our northernmost 
possession and with the Virgin Islands, our most south- 
easterly possession. It has established airways within the 
continental United States between all the most important 
cities and has made non-stop flights from const to coast and 
from the Gulf to the Lakes. 

“A service with unlimited future possibilities, not only ns 
a factor in national defense but in its commercial aspects 
which, in spite of being impeded by* shortage of personnel 
and lack of equipment, should be fostered and encouraged 
and not repressed and hampered.” 
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Airplane Research Work through Flight Tests 







Cannon and Machine Guns for Use on Aircraft 

Prepared by Engineering Division, U. S. Army Air Service, 

McCook Field, Dayton, Ohio 


During the past three years, aircraft cannon have been 
developed for two uses, ground attack and eombat. Develop- 
ment has been confined to 37 mm., 2.95 in., 75 mm., and 3 in., 
although other guns such as the Fiat 25.4 mm. and the 
Bccllncr 20 nun. are being experimented with. The Air Ser- 
vice is charged with development of mounts and sights for 
aircraft cannon of 37 mm. caliber or under. The Ordnance 
Department is charged with development of all aircraft 
cannon and with development of aircraft cannon mounts and 
sights for guns over 37 mm. caliber. A recent decision limits 

aircraft cannon with* Twlliber of* 3* in” Cann ° n mounts or 
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s for an aircraft cannon of this type 
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hollow propeller huh 


k 37 n 
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s developed a 

oui.i. an engine in which this cannon can oc used nas been 
under development for two years and a single-seater airplane 
has been built for this engine. This project is nearing com- 
pletion and the airplane will be used for ground attack. This 
airplane also carries a fixed .50 caliber Browning gun. It is 
protected by armor around the engine, fuel system, pilot, and 
guns. Tests with explosive 37 mm. ammunition have demon- 
strated that one shot placed in the toil group or striking a 
° ' * “-c airplane sufficiently to put 
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airplanes of the above type for 

ntnin gun was experimentally 
■ for bombardment fire at targets 
ble firing was done from the air. 
esirable because of its excessive 
neuverabilit.v and excessive blast 


ecoil gun was mounted in the nose of 
•c at targets on the ground. Very sot- 
secured with this type of gun at 
. with fixed bond sights. The gun fires 
n a case containing a primer placed in 
. — . .... ..... . charge separates the projectile in one 

d of the case and a charge of buckshot and cosmoline in 
e other end of the case. When the powder explodes, its 
■essnro is exerted equally on the projectile and on the charge 
buckshot. The gun consists of a tube which may be sep- 


arated near its center for removing the empty case an.! re- 
loading. The projectile and charge of buckshot leaves the 
gun at opposite ends with equal energy, thus eliminating any 
recoil force on the gun mount. It is necessary to limit the 
angles of fire to prevent damage to the airplane from the 
charge of buckshot. This gun is being mounted in the rear 
cockpitf °f a Martin bomber at present and it is planned to 

Synchronizers 

The standard synchronizer at present is known as the 
Nelson gun control. This synchronizer was developed during 
the last war to replace the C C interrupter gear and to make 
possible the firing of synchronized guns at all engine si . .sis. 
This synchronizer (Nelson) differs from the C C in tlm: an 
impulse from the synchronizer is required to fire each -hot. 

guns have been chnnged to single-shot action. The Nelson 
gun control consists of a two-humped cam rotated at propeller 
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Development of an electrical synchronizer has 
progress lor several years. The advantages to be gained 
use of an electrical synchronizer consist of increased flcxil.d 
in the locations of synchronized guns and the increased < ; 
in designing synchronized gun installations. An elect id 
synchronizer, which meets synchronizing requirements. « 
recently experimentally tested and is being built in a sm 
quantity for service test. This synchronizer is about t» 
as heavy as the Nelson gun control and, although it is enpal 
of satisfactory synchronization through a wider rang, 
propeller speeds than the Nelson gun control,, further d> v 
opment is being undertaken to lighten it and to provide I 
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its more general use. As built at present, it requires a par- 
ticularly light trigger pull in the gun. This requires a slight 
modification in existing guns. 

An investigation of German synchronizers was made and 
development of a flexible shaft synchronizer was started. 
The German synchronizer consisted of a flexible shaft which 
was operated only when the gun was fired. This required a 
very strong shaft to withstand twisting stresses induced by 
suddenly starting the shaft at high engine speed. In the 
present development in this country, the shaft is rotated 
continuously and the trigger-motor mechanism is actuated 
only when it is desired to fire the gun. This development is 


T min Lewis guns mounted on a Scarf ring for flexible use 

still in the early stages, but its successful conclusion is 
probable. It should provide flexibility in installation and 
should be lighter than the Nelson gun control. 

In order to provide increased safety in the use of the 
Nelson gun control with l'our-bladed propellers at high en- 
gine speeds, an automatic advance is being developed for 
application in the cam shaft to automatically advance the 
lime of fire of the gun with respect to the position of the 
propeller blades as the speed of the propeller increases. One 
model was built and successfully tested. A second model is 
being built to reduce the weight and permit its use on all 
installations. 

many of the successful features of other types. Out of the 
different lines of development it is hoped that a synchronizer 
will result which^will overcome the difficulties of those in 

burning powder charge has increased the synchronizing diffi- 
culties in addition to the increased efficiency necessitated by 
use of four-bladed propellers and engines with a higher speed 


Machine Guns, Mounts and Sig;hts 

duels between pilots, and shot-guns between observers, were 
more spectacular than effective, the first machine guns were 

the propeller. It is often proposed that the pilot be provided 
with a flexibly mounted gun, but this idea was early aban- 
doned, because the attention of the pilot can not be divided in 
that manner between handling a flexible gun and aiming in 

the pursuit pilot can" more quickly shift and aim the whole 
airplane, than shift and aim the gun by moving about in the 
cockpit. 

While both sides were literally firing through the pro- 
pellers, using metal sheathing to deflect the bullets that hit 


propeller blades were in line o 


it, the Germans came out with a timing gear, which fired a 
fixed gun, when the propeller blades were not in line of fire. 
The French Spad synchronizing gear is an example of the im- 
” * “~n effected, in interrupting the gun-fire when the 

i: f fire, through a certain dead 

“*-> ~ ouiuivs and for a varying engine speed 

range. The English Constantinesco oil transmission gear was 
— = 5 device^but never satisfactorily took the place 

ilayeif fire to oc 

The early flexible gun m „„ v 

in are of fire. From the French turrets of double h 
struction, the British developed the simpler and lighter Scarff 
mount which the French modified and the allies used 
universally. 

While the Germans cut V-shaped holes through the fu- 
selage of large machines, permitting the top turret guns to 
fire down through, the French first mounted an extra floor 
gun whose fire could be quite effectively guided by viewing 
tracer bullets without sights, but floor guns are more effectively 
handled now by linkages to an upper control level by which 
the gunner can shift the floor gun from a standing position 
”"C the tracers with more adequate vision over the out- 


side of the fuselage. 


The 




greatest possible arcs of fire 




airplan 


Post-War Developments 

For pursuit attack, since the war, the .30 cal. Vickers, Mar- 
lin, and Browning machine guns have been adapted for right 
or left hand feed, and attention has been paid in airplane 
design for interchangeable mounts, including the .50 cal. 
Browning and 11 mm. and .50 cal. Vickers. 

The following paragraphs will indicate the lines along 
which armament development has proceeded since the war. 

While the development of machine guns and cannon comes 
under the supervision of the Ordnance Department, their 
installation brings up many problems which the Engineering 
Division must pass upon as well as the development, or recom- 
mendations for development, of various accessories. 

An automatic cocking attachment, which was designed for 
the .30 cal. Browning machine gun, to automatically recock 
the gun in case of a stoppage in a remotely controlled instal- 
lation, failed to function due to the fact that although the 
recoil of the gun was sufficient to cock the rear charging 
spring, it would not function in practice due to friction. This 
is under further development. 

A new spade grip has been designed for the .30 cal; Brown- 
ing gun with a thumb-pressure trigger on the top, which 
connects with the Browning trigger at the bottom, permitting 
the use of this gun flexibly mounted, as in the Scarff turret 

To use the Browning gun in this manner, special belt-feed 
magazines have been devised, which are attached to the gun. 
One form of hopper is an inverted U box which straddles 
the gun and may be readily changed for another box. A 
second form comprises a reel taking nbout a 350 round belt. 
This reel is slipped into a frame attached to the gun so as to 
lie flat against the left hand face of the gun, offering small 
wind resistance and obstruction to vision. The belt is fed 
around a short warped chute into the feedway, and the chute 
is left open enough to readily permit starting the belt in the 
feedway pawls. The latter form has been made in a fork 
type, suitable for replacing the Lewis gun in a turret, and 
also in a universal gimbal frame designed for mounting in a 

for example in the tail of an airp'lane. This mount is pro- 
vided with locks on both vertical and horizontal axes of ro- 
tation, which leave the gun rigidly fixed in any position until 
the gunner pulls flexible cable connections which unlock and 
rotate the gun. The cables are attached to a control lever so 
that the gun parallels the movement of the control lever. 

A double Browning floor mount is also in design which 
permits 2400 shots to be fired per minute for ground attack 
work by a rear gunner's direct hold of the grip for aiming 
in any direction. 
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INTERNATIONAL AIR RACES 

ST. LOUIS FIELD, October 1-2-3, 1923 

Don't Mliss Them 


$13,300 CASH PRIZES 
$30,000 IN GOLD AND SILVER 
TROPHIES 

Including 

Pulitzer Trophy 

Liberty Engine Builders’ Trophy 
“On to St. Louis” Trophy 


THIRD NATIONAL AERO 
CONGRESS 


CONVENTION OF THE 
NATIONAL AERONAUTIC ASSOCIATION 
OF U. S. A. 


AIR INSTITUTE 

OF THE 

AERONAUTICAL CHAMBER OF COMMERCE 
OF AMERICA 


Beautiful Electric Lighted Floats 

and Pageant of the Veiled Prophet 


AERONAUTICAL EXHIBITION OF SMALLEST, LARGEST, 
FASTEST AIRCRAFT IN THE WORLD 

AERO ENGINES, PROPELLERS, ACCESSORIES 


The fastest ARMY and NAVY and MAIL PLANES are 
entered in the races. 

Total Prizes 

1 . September 20 to 30— "On to St. Louis" for St. 

Louis Chamber of Com- 
merce Trophy Civilians Only $1,000 

2. Monday. Oct. 1— Two Sealers (90 H. P. 

or less) for Flying Club 

of St Louis Trophy Civilians Only $1,000 

3. Monday, Oct. 1 — Observation Planes for 

Liberty Engine Builders 

Trophy Military Only $ 1 .500 

4. Tuesday. Oct. 2 — Light Commercial Hand- 

icap (200 H. P. or less) 
for Aviation Country 

Club of Detroit Trophy Civilians Only $2,000 

5. Tuesday. Oct. 2 — Large Capacity Planes 
for Merchants Exchange 

of St. Louis Trophy Civilian and Military . . .$2,000 


Tuesday 


e. Natioi 




nautic Association $ 300 

Wednesday. Oct 3— Air Mail Planes for De- 
troit News Air Mail 

Trophy U. S. Air Mail Pilots. . . .$ 1 ,500 

Wednesday. Oct. 3— High Speed Planes for 

Pulitzer Trophy Civilian and Military ...$4,000 


Endorsed by President Warren G. Hardi 
Postmaster General. Sanctioned by the Nations 
Regulations of the F. A. I. 

For full information, description of trophies. 


511 Locust St. 


itry blanks etc. address 

FLYING CLUB OF ST. LOUIS 


St. Louis, Mo. 









AIRPORTS AND AIRWAYS 
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U. S. ARMY AND NAVY AIR FORCES 
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igust 6, 1923 


Important Sacrifice Sale of 

AIRPLANE ENGINES 

H1SPAN0 - SUIZA 220 H.P. 



WP 


200 


F.O.B. FAIRFIELD, OHIO 



successfully pros 
and are highly 


mely 


-able for 


These motors ha 
efficient in man; 
speed-boats. 

Replace your old engine with a perfect HISPANO-SUIZA 
for less than the cost of over-hauling your old one. 

Also a limited quantity of RENAULT 190 h. p. MOTORS $200 | 

ROTARY ENGINES 

CLERGET 130 H. P. GNOME 160 H. P, 
SALMSON 230 H. P. LeRHONE 80 H. P. (Am. Mfr.) 


57 


50 


F.O.B. FAIRFIELD, OHIO 

After these motors are sold there will be no more. We have purchased the 
last lot from the government together with a large quantity of spare parts. 
Every motor is thoroughly tested and checked by our Aeroplane Engineers 
before leaving Fairfield Depot. Ohio. Every motor is perfect with the ex- 
ception of a test run. 


TERMS: 




WOOLWORTH BUILDING Dept. E3 


li 4588 NEW YORK 
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MF FLYING BOATS 

BARGAIN PRICES FOR THE LAST THREE ON HAND 

1 MF Flying Boat 3 seater, with Hispano engine $1,400.00 
1 MF Flying Boat 2 seater with K6 150 h.p. engine 1,500.00 
1 MF Flying Boat new, 2 seater, with OXX-6 engine 1 ,900.00 

All f.o.b. College Point, Long Island, N. Y, 

COX KLEMIN AIRCRAFT CORPORATION 

Consulting, Designing and Constructing Engineers 

Contractors to U. S. TVavy. U. S. Army Air Service, V. S. Air Mail 

COLLEGE POINT, LONG ISLAND, N. Y. 

Telephone* Flushing 4450-4451 



EFFICIENCY 


in an airplane is the sum total of per- 
formance, ease of control, accessibility 
of parts, economy of operation — and 
finally — the capacity for enduring service. 

Subsequent training and service planes for the 
Army and Navy have proven the sound design 
that achieved the original PETREL. 


Huff D aland Aero Corporation 

Ogdensburg, New York 


SPERRY 


Engineering Production and Flying 


Factory and Flying Field 
Farmingdale. Long Island, N. Y. 
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adiator/ 


are used all 
over the world. 


Used cn more than 10,000 Aircraft. 

Filled to Ihe winner* of Ihe following .- — Coupe Gordon Bennett. 2 Cou; ■ 
Deutsch. Pulitzer. Grcuil de Brescia. The World's Speed Record; The Aerial 
Derby, The Deutsch Cup. 1922, The British Speed Record; The Italian Grand 
a PARTICULARS APPLY; — Cup. etc. 

ETABLISSEMENTS LAMBLIN 36, Boulevard Bourdon, Neuilly-sur-Seine. 


DOPES 

PIGMENTED DOPES 

VARNISHES ENAMELS 

»T I TA NIN B 

TITANINE, Inc. 

UNION, UNION COUNTY, N. J. 

Contractors to U. S. Government 


An Opportunity — 

Never again to be afforded is the 
offering by us of a number of 

HS-2L FLYING BOATS 


without motors 


In Original Crates 

“as is where is” at Naval Warehouse 
Norfolk, Va., at prices from 

$200. to $500. 


ACT NOW 

TELEGRAPH AND SEND CHECK 

AEROMARINE PLANE & 
MOTOR COMPANY 

KEYPORT, N. J. 

Dept. - HS 


AIRCRAFT WIRE AND CORD 

THIMBLES AND FERRULES 


fs Sons 


CLASSIFIED ADVERTISING 


I.EARN TO FLY— BE AN AVIATOR: < 
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INDEX TO ADVERTISERS 


I, .marine Plane & Motor Corp 

• raft Service Directory 

M tican Aircraft, Inc 

icrican Propeller & Mfg. Co 174 


Clti'-ified Adv. 17 



it Marine- Aero Engine Co 174 


> Mfg. Co 174 



f^UBBER is as essential in the 

construction of most types of 
aircraft as metal, wood, or fabric. 

It is significant that no substitute 
for rubber is sought. The efficient 
dependability of Goodyear Rubber 
satisfies designers, builders, and pilots. 
Rather, new opportunities for Good- 
year’s experience, skill, and manu- 
facturing facilities are continually 
presented by airmen. To execute 
these suggestions, and to originate 
others, Goodyear maintains a capable, 
skilled corps of aeronautical engineers. 
The service of these men has a single 
purpose: to assist the progress of 
aviation. Behind them is the entire 
experience of a great organization 
that knows how to compound rub- 
ber for every purpose. 

Goodyear Means Good IVear 

GOODYEAR 


AVIATION EQUIPMENT 



FOREIGN AIRPLANE ENGINES 



Canucks-Avros-DeHs-Flying Boats 

Ships and Parts in Stock 
Now Ready for Delivery 

WRITE FOR PRICES 

JAMES LEVY AIRCRAFT COMPANY 

1039 INDIANA AVI., CHICAGO 


MATTHEW B. SELLERS 

Consulting Aeronautical Engineer 
Ardsley-on-Hudson, N. Y. 


SPECIAL $5 SALE, BUILD A 
FLIVVER SHIP FROM THESE PARTS 



PARAGON PROPELLERS 

GOOD AS EVER 

American Propeller & Mf’g. Co. 

Baltimore, Maryland 



Exceptional Quality in 
material, workmanship 
and design. 


THE G & 0 
MANUFACTURING CO. 
NEW HAVEN CONN. 


THREE PLACE LAIRD SWALLOW 

Genuine Hammondsport motor turning 1500. Linen 
like new. Equipped with extra center section tank. 

A BUY AT $1,500 CASH 
R. H. Boettcher, 4334 N. Mozart St., Chicago, III. 
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yyCt Y712 TIQ' The processes offorming Morse 
O or written signals in the ait by 
means of smoke or other visible trails emitted from 
an aircraft and the apparatus used in connection there- 
with are covered by Patents issued and pending in 
America and abroad. Vigorous action will be taken 
against infringers. 


Skywriting is operated exclu- 
sively in the United States by 

The Skywriting Corporation of America 

who have purchased all U. S. letters 
patent and pending patent applications 
issued to, or owned, or filed by Major 
J. C. Savage. 


THE SKYWRITING CORPORATION OF AMERICA 





CURTISS EXHIBITION COMPANY 

GARDEN CITY, NEW YORK. 


Graduate Pilots and Machines Presented to them with Flying Course, Curtiss Flying School, Garden City, N. Y. 

EQUIPPED AND READY TO FLY 

Here they are — six men who have just finished their course at the 
Curtiss Flying School, with the machines presented to them upon 
their graduation. Each one knows his plane — conditioning and 
assembling it, and installing the motor each one procured for him- 
self at nominal cost, was part of the required work. 

How different from the early days! Then, learning to fly meant 
five thousand dollars — and another five for a ship. Even since the 
war, though the cost of instruction has been greatly decreased, the 
price of the plane itself has still been beyond reach of the majority. 

It remains for the Curtiss Exhibition Company to offer to men 
interested in aviation, for sport or for business, a combination of 
instruction, plus equipment, at a price within the means of almost 
anyone. 

Five Hundred Dollars for Instruction and Plane Less Motor 

For details as to terms , curriculum, enrollment dates, e’.c.. 

Write for Flying School Booklet 




